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Instruments and Installation for Investigating (Cont. ) Sov /3089 


COVERAGE: The book, consisting of eight chapters, presents an sarount of eae 
the development and application of modern experimental methoils of investi- 
eating textile machinery. The first chapter deals with general considerat- 
ioms of method, while the second presents information on electrical mathods 
of measuring nonelectrical quantities, on transducers and their connecting 
circuits, on recording devices, and on electrical and radio equipment. 

Methods of determining parameters of parts being subjected to experimental 

study are described in Chapter III. The fourth chapter deals with the 

determination of displacements, speeds, ond accelerations of given points 

in machine parts. Chapter V deseribes methods of measuring tension ina 

single thread as well as in a group of threads under varying operating 

conditions. Measurements of power, forces, nonents, stresses, and deforn- 

ations.are also discussed. Ch. VI presents nethods of measuring vibrations z 

in machine parts, while Chapter VII deals with methods and equipment for ea 
dynamic balancing of rotating parts. Chaptei VIII describes spectal stands pita ee 
and equipment for testing the performance of textile-machinery units. | 
Most of the testing equipment described in the book wid developed by 3 
VNIILTYeKMASh. The following organizations are prédently engaged tn the 
development of instruments and installations for investigating and testing 
textile machinery, parts,and subassemblies: The Moskovekiy, Lenihgradskly, 
Ivanovekiy 1 Kostromskoy uchebnyye tekstil'nyye instituty (Moscow, Leningrad, 
Ivanovo, and Kostroma Textile Institutes of Figher Educmtion); the TeNIKbBI, 
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Zooey, Tram. Seb. fru. Fertilizers [nin toftmtis ides 
SoS: RD 1939, No. 180, 25-302 A haet. Revert, dba. 
. 1940, No, 1, 37 4.--A detailed steatigtaphical description 
ait ef the deposits of the apner Creticcarts and Patew- 

ne dns tha Ryt'nk region (Kursk pravines, | The Kltege 

horizon ploplionites were farmed from a thin phosgiarte 

inane, unsifotese ts cong, Conte, clayey sulydtatiedt. and 

rasely gmins of quarts, guureaite and mba, betro- 
graphically they are similar to the phinphorltes found tear 
Vol'se and In the Rhopet civer basin, The thickness of 
Ute Laver is 0.18-0.05 in. ‘The Paleocene [to the orth 
of Ryl'sk) cousiets of quasté saitstones cemented Cagether 
with fight phosphate, The cumpi. of the phosphorites 
tof PAD) varies between 1 aud 


varies greatlys (he conten r 
47%. Chem. analyses of 30 phosphorites arc rivet, tbe 
ihatlaw 


accumulation of phosphorites touk place im ty 
sea basin and proceeded normaly by the pptn. of thr phus- 
phate substance in the form of collous. The amen. of 
bates in the Khoper basin is connected durvethy with 
the aching of P-conte. deposits of the upper Ube tinerans. 
Z. rejects the possibly uf metasomatic focieatin ol pties- 
phorites from the carbonate and Si formations. “Tse gtes- 
ence of high-<content Khoper phosphorites along Use Seint 
river widens consideralay the apse of the posdblr Uistrsbu- 
vit at this Oype at phongasitess. WOK diene 
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GLEBOV, T.Ae, kand.tekhn.nauk; ZONV, BB ey insh, 
Adjusting the tonic excitation device of a hydraulic generator, B 
Lek, 
sta. 30 no.1:53-56 Ja '59, A (MIRA 12:3) i f 
Electric generators) : 
(Blectric current rectifiers) 
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. . 105 .56~3-21/31 
AUTHORS: Glebov, I, A. , Candidate of Technica] Scloncea, 


4onov, 3. F. , Engineer 

TITLE: Tests on the Experimental F ipment With Gas+tube Excitation for 

.Rydro electric Generators (Iapytaniye opytnoy ustanovkd Lonnoge 
vozbuzhdeniya gidrogeneratora) 


PERIODICAL: Elektrichestyo. 


12h Ne Se opp, TF 86 (USSR) 


ABSTRACT: From 1951 to 1955 a device 
excitation for the hydroele 
was developed and construct 
testing are described. A 6 
ed for the purpose of 


for the separate electronic 

ctric power station Nizhne-Svir! 
ed. Here, the apparatus and ita 
phase transformation was Belect- 


guarantee_ing a maxinun operational 
safety. The circuit has a common cathode patential for ali 


tubes and permits an operation with less than all tubes 
at a.. insignificant reduction of the rectified voltage in 
comparison to other circuits. The transformer cen operate 
with or without a compénsation coil, The systen consists 
of a subsidiary synchronous generator, on electronic trang- 
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105 «5805 2/51 
Tests on the Trial Electronic Exciter Equipment for Hydroelectric Gene~- 
rators 
devices. The type C-15-12-6 with a powar of 950 kVA is 
used ag synchronous generator.The elactronia transformer 
possesses 6 ignitrons from the All Unton Institute for 
Electrical Engineering, of the type I.200 with a mean 
value of the rectified current of 200 A and an inverse 
voltage of 1300 V. Tests showed that the aysten of elec. 
tronic excitation with soldered- in Single-anode valves 
guarantees all demanded modes of operation (forced and 


algo has a very fast action (the rise time being with 
in the range of 0,01 sec). The here given conputation 
method for the current ig confirmed by the experimental 
data, There are 4 figures, 2 tables, und 1 Soviet rev. 
erence. 


ASSOCIATION: Institut elektromekhaniki Akademii nauk 8S5R Lenenergo j oe 
(Institute for Electrical and Mechanical Engineering fe 
AS USSR) 

SUBMTTTED;: November 1, 1957 
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GLEBOV, I.A., kand, tekhn, nauk; ZONOV, 5.¥., inzh, 
punt REF h. 
Testing an experimental electronic oexciter installation for water. ‘ 
wheel generators, Bloktrichostvo no,3:77-80 itr 'S8, (MIRA 11:5) f 
1, Institut elektromekhaniki Akedemii nank SSSR (for Glebov), i 


2. leningradskaya elektroenergeticheskaya sistem (for Zonov). 
(Hleatric generators) 7 
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GAVRILOVA, Kapitolina Vladimirovma; ZONOV, $,K., retuenzent; 3 
YEL'BISINOV, S.Kh., red.; SYRCHINA, MM, red, izd~va; 
MAL'KOVA, N. t., tekhn. red, 
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{ 
i 
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[Business accounting in the workshops of copper smelting planta] 
Vautritsekhovol khosraschet na medeplavil'nykh zavodakh, 


Sverdlovsk, Metallurgiadat, 1963. 49 p. (MIRA 16:6 
Pp 
os ” (Copper industry—Finance) 
: : i ae . iff tet iil it HH nbsefettt aiwiahit in : 
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LEBEDEV, Viktor Georgiyevich; ZONQV, S,K,, retsensent; KOGHETOV, 
I.M., red.izd-vay MATLYUKX, R.M., tekhn, red, 


(Growth potentials for labor productivity in the copper 
industry] Rezervy rosta proizvoditel'nosti truda y mednot 
promyshlennosti. Moskva, Metallurgisdat, 1963. 110 p. 
(MIRA 1617) 
(Copper industry-~Labor productivity) 
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a rahe te i ZNOV, S.K., retsenzent; VERSRIVIN, 
takki. ba BOGACHEY, J alas ra o imi~va} MATLIUK, RM., 


(Revealing and using the industrial potentials of nonferrous 


netallurgy]Vyiavlenie 4 ispol'zovanie pr 
prolavedatvennylch ree E 
230 p. tevetno’ netallurgii, Sverdlovsk, Notellurgiadnt, 1962, . ? 
: MIRA 1 7 
(Nonferrous metal indus tedaecliaeanecaet a ) 
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BENUNI, Amayak Khristoforovich; ZONOV, 3S.K. 
red. izd-va; TURKINA, YeuD,, ike ei iae ica as, 

[Reduction of industrial costs is a source for t 

national wealth] Snizhenie sebestoimosti pret = oe 

rosta obshchestvennogo bogatatva. Sverdlovsk, tos, nauchno=tekhn. 

izd-vo lit-ry po chernoi 1 tevetnoi metallurgii. fverdlovskoe otd= 

nie, 1961. 50 p. (MIRA 1436) 

(Costs, Industrial) 
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8/032/61/027/009/018/019 
B101/8208 


AUTHORS : Filippov, S., Zonov, V. 

TITLE: Plant laboratories competing for the title of a Collective 
of Communist Labor. In the central plant laboratory of a 
machine ~- building factory | 


PERIODICAL: Zavodskaya laboratoriya, v. 27, no. 9, 1961, 1168 - 1170 


TEXT s [abatracter's notes It is not stated which factory is concerned. i 
According to the institutions mentioned, it is probably located in the | 
Urals.| It is noted that the equipment of the Central Plant Laboratory at 
(CPL) “has recently been improved. A A\§C-10 (DFS-10) quantum meter with { 
electronic computer, ACF-22 (ISP-22): and UCT-28 (ISP-28) spectrographs oe 
and a Y3M-10 (UZM-10) ultrasonic device are now available. The extent 

of the scientific work planned for 1967 ‘was doubled ag compared with 1956, 
and the budget tripled. According to investigations of the metallographic 
laboratory, casehardening with solid carburizing agents was replaced by 
gas casehardening in 1960. Parts of the workpiece that are not to be 
hardened, are covered with an anti-cementation paste developed by the 
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laboratory. The application of gas casehardening reduced the duration of V 
the process by 25%. In cooperation with the Sverdlovakiy proyektno- 
tekhnologicheskiy institut (Sverdlovsk Design, Planning, and Technological 
Institute) casehardening was intensified by raising the temparature by 

40°C beyond the temperature prescribed. In this way, the output of 
cementation furnaces was increased by more than one-third. Making use of es OR, 
results obtained by several institutes and by the Chelyabinskiy traktornyy I. 
zavod (Chelyabinsk Tractor Plant) and in cooperation with the preservation ine 
workshop, slushing oils and lubricants were replaced by volatile inhibitors, ". 
20 t of commercial vaseline are thus saved annually. Together with the | 
division of the chief technologist, the chemical laboratory introduced 

the electrolytic tinning of radiator tubes in a hydrofluosiiicio eleatro- 
lyte (instead of the hydrofluoboric acid electrolyte hitherto used), which 
means annual savings of 20,000 rubles. In this year they started repairing 
casting flaws on surfaces by means of @poxy resins. The chemical 
laboratory test's ferrous metals for Mn, Si, Ni, P, Cu, T4, and Al on an ns 
GBK-M (FEK-M) ‘colorimetric photometer. Aluminun castings are subjected ar 
to spectrum analysis only. The physical laboratory introduced physical 

teste methods; e.g., the thermal Workshop tests of ping with coercimeters, 
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Plant laboratories.., B101/3208 


and gears, shafts, and springs with a Magnetic flaw detector of the 

Institut fiziki metallov (Institute of Physios of Metals). Machine parta 

made from 30XFC (30KhGS) and 65 (65G) steels may be easily distinguished 

by means of the "Tone" (TEDS) device, designed by the fizicheskaya 

laboratoriyh Ural's ogo universiteta (Physics Laboratory of the Ural 

University), - High-nickel steels, such aa 20X2H4A (20Kh2N4A) will be 

replaced by low-nickel steels, such as 25X2CHTA (25Kh2GNTA). Together / 

with the Sverdlovsk ‘plant "Promenergoavtomatika”", automatio dosing » 

devices forthe carburizing agent in cedentatiion, furnaces will be intro- 

duced during the current year, and an automatic control system for the 

carbon potential in cementation will be developed in cooperation with the see 

Vaesoyuznyy proyektno-tekhnologicheskiy inatitut (A11-Union Design, ki 

Planning, and Technological Institute). The physical and the chemical ee Be) 

laboratory, together with the kafedra liteynogo proizvodstyg Ural'skogo ae 

politekhnicheskogo instituta im. 8S. M. Kirova (Department. of Foundry 

Production of the Ural Polyteohnio Institute imeni S. i. Kirov), deal with 

the introduction of automatic rapid teste for molding materials. In 

galvanic processes, the quality of plating is to.be improved by ultra- 

sonics. Bronze is to be partly replaced by oaprone. Deficiencies: 
J 
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do not meet fundamental requirements; 3) control tests of raw materials 
for which analyses are already given by the supplier, were doubled in 1960 
as compared with 1958; 4) standards for the spectrum analysis of various 
bronzes and aluminum alloys are wanted. The Laboratoriya sStandartnykh 
obraztaov Upravleniya chernykh metallov Sverdlovskogo sovnarkhoza 
(Laboratory of Standard Samples of the Administration of Ferrous Metals 

of the Sverdlovsk sovnarkhoz) does not produce them. ‘he CPL competes 

for the title of a Collective of Communist Labor. - 


1) The laboratories are acattered over a wide area of the towns 2) rooms / 


ASSOCIATION: Teentral'naya laboratoriya mashinostroitel'nogo zavoda 
ot Laboratory of a Machine-building Factory) 
S. Filippov, Head of the Laboratory); Otdel Blavnogo 
Metallurga (Division of the Chief Metallurgist)(V. Zonov, 
Official) 
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FILIPPOV, S.3 ZONOV, V. hs 
Canccnceesmaicraniss maces nse cnscbpeiioat H 
Central Industrial Laboratory of a machinery constriction plant, | C 
Zay.lab, 27 no.9:1168~-1170 ‘41, (MiMA 1429) | 

1. Nachal'nik TSentral'noy laboratorii mashinostroitiel'nogo s 
zavoda (for Filippov). 2. Otdel glavnogo metallurgn Tsental !noy a 
laboratorii mashinostroitel'nogo zaveda (for Zoijov) s a 
(Machinery--Testing) o£ 
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ZONOV, Vilo5 dinzh. 


ie ot BRET on, 


Physical processes in the power ciroults of an shectria Loco-~ 
motive with compound excitation traction motors occurring 

under transient conditions. Trudy Ural. elektramekb, inst, inzh, 
zhel. dor. transp. no.§291-102 '62, (MIRA 17:8) 
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RODIOHOV, 5.V., kandidat tekheicheskikh rank; WEKHAMKIN, 4W.0., kandidat 
tekhnaicheskikh nauk; ZOKOV, Y@.Qe.. and idat tekhuicheskiirch pauic. 


Computing technologycal tolerances in the woodworking industry. 
Der. 4 lesokhim. prom. 3 no.12:3-7 D ‘54, (Mitta 8:1) 


1, Yeningradskaya ordena Lenina lesotekhnicheskaya akadeniya im, 
5.M.Kirova.. 
(Woodworking industries ) 
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ZoNoy, Ye. or. ee Sop 
RADIONOY, S.V., kandidat tekhnicheekikh nauk; mwa, # 9, kandidat > : 
tekhnicheskikh nank; ZOLOV, Te.G., kandidat tekhnicheskikh nek, 
mamupatsiotanrlENaNAiep 

Planning leying-out procesees. Dexsproats N0.10345+29 0 °55. 
(KIRA 9:1) 7 
1. beningradskaya erdena Leninn lLesotekhmicheskaya okadaniya imeni ae 
Kirova. (Woodworking industriaa) eet 
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YANTOVSKIY, A.T.; ZONOV, Yo.G,j STRELE, LeAsy red. 


{Drawings in descriptive geonetry; a textbook] Hpiury po 
nachertatel'noi geometriis uchebnoe posoble, Leningrad, b- 
Leningr. Lesotekhn. akad. im. S.M.Kirova, 1964, 30 p. 

(MIRA 1813) 
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ZOKGV, Yu.A. 
Fe a enn 
Use of a high-frequency discharge for the isotopic analysis 
of oxygen in organic compounds, JZhur.anal.khim, 17 n.d: 
502-505 Jl '62, (MIRA 15:3) 


1, State Institute of Appliyed Chemistry, Leningrad, 
(Organic compounds) (Oxygen--Isotepes) 
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5(2), 5(4) 
AUTHORS: 


TITLE: 


PERIODICALs 


ABSTRACT: 


Card 1/3 


ares I se rt 


Semenov, G. A», Zonov, Yur Ae. S0V/75-14-1-29/32 


_On the Problem of the Mass-Spectrometric Amalysis of the 
Isotopic Composition of Boron (K voproeu o mass-spektronetri- 
cheskom analize izotcopnogo sostava bora) 


ee analiticheskey khimii, 1959, Vol 14, Ne 1, pp 137-138 
USSR 


For the mass-speotrometric determination of the isotopic 
composition of boron boron trifluoridn is generally uned. 
When investigating the isotopic oomposition in B,0, and in 


boric acid it is, howaver, advisable not to aocnvert these 
compounds into BF ys but immediately to investigate them hy 


means of mass-spectrometrio analysis (Ref 1). The authors 

used the mass spectrometers MS-1 and MS-4. Measurements were 
carried out by thea single-beam method. The ionizing device 
used differs from previously described ion sources (Refa 3,4) 

by the fact that the band for vaporization is made from 
Platinum and that ean indentation shaped like a groove is 
punched into its surface. The optimun temperature for vaporiza- 
tion is 1000 ~ 1200°. In the mass spectrun of the vapora over 
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On the -Problam of the. Mass-Spectrometric Analysis SOV/7S-14-1%029/ 32 
of. the Isotopic Composition of Boron ; 


boron trioxide there are the following ionar B04", B.0.," 


BO* and BY in a ratio of 19 + 3.1 2,2 : 1. These data sgrea 
well with data given in publications (Ref 2). Ions containing 
more than 2 atoms of boron were not found. . The isotopio | 
composition of boron was determined by vsing the ions B20, 


and B*. The results (ratio gi! : p'?) are given in @ table. 


The ratio sl! 2 Bl? in natural boron trioxide is on the 


Wes 


average 4.17, The isotopic aomposition of boron in B50 


3 


also determined in the manner that tha oxide was converted 
into the phenyldiazonium fluoborate (Hef 5), which was than 
thermally decomposed. The boron trifluoride formed was 
analyzed in the mass spectrometer. Also these results ara 
given. It was found that determinations oarried out according 
to different methods, at different times, and in different 
mass spectrometers (MS~1 and MS-4) are reproducible with 
sufficient accuracy. The method workad out was used also for 
analysis of boron trioxide with varied isotopic compogition., 
The results obtained were compared with measurements which 
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in As | a 


On the Problem of the Mass-Spectrometric Analysis SOV/7 5214 —14629/32 
of the Isotopic Composition of Boron yA 


had been carried out with BF AS a& working subutance, 


Agreement is satisfactory. As the method described is simple : ie 
and furnishes sufficiently exact and reprodugible resulta, 5 
it can be recommended for the isotope analysis of boron, 


There are 2 tables and 5 references, 4 of which are Saviet. C 18 

ASSOCIATION: Leningradskiy gosudarstvennyy universitet im. A. A. Zhdanova : 
(Leningrad State University imeni A. A. Zhdsnov ) . 
SUBMITTED: April 1, 1958 : 
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GRAGEROV, I.P.5 LEVIT, A.F.j ZONOV, YusAe; TURKINA, M, Yn, 


Benzene oxidation mechanisms studied by means of isotopes and mass 
spectroscopy. Dokl. AN SSSR 150 no.1:109%112 My '63. (MIRA 16:6) 


1. Institut fizicheskoy khimii im, L.f/.Pisarzheyskogo AN UkrSSR 1 
Gosudarstvennyy institut prikladnoy khimii, Kiyev, Predsatavleno 
akademikom M,I,Kabachnikom, 

(Benzene) (Oxidation) (fsotopes) (Mass spectrometry) 
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8 /075/60/015/005,/004 /o04 
B005/BOh4 


AUTHOR: CZonov, Yu. Ac 


TITLE: Mass Spectrometric Analysis of the Isotopic Camposition of 
Elementary Borony 


PERIODICAL: Zhurnal analiticheskoy khimii, 1960, Vol. 15, No. 5, 
PP. 643-645 


TEXT: The author developed a method for the isotopic analysin of 
elementary boron. It is based upon evaporating the sample fron the band 
evaporator of the ion source of a mass spectrometer and subsequent 
ionization of the vapors produced by electrons. A mass spectrometer of the 
type MH-1301 (MI-1301) was used; tha measurements wera mada by the 
single-bean method. Approximately 0.1 mg of boron in the forn of an 
alcoholic suspension was applied to the evaporator, for the production of 
which a tungsten foil was used instead of platinum; the amount of boron 
used is sufficient for a continuous operation of 5-6 hours, with the ion 
currents being satisfactory stable. To attain the necessary elasticity of 
the boron vapor in the anode box of the ion source, the temperature of the 
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Mass Spectrometric Analysis of the Isotopic 8/075/60/015/005/004/004 
Composition of Elementary Boron BOOS /BOE4 


evaporator was continuously increased until the ion currant of the most 

intensive effective mass to be expected had been reached, This ion current 
was 1000-1500 mv. In the mass spectrum of vapors over the sample Bt, ions 
were detected which were used to calculate the isotopic sompagition cea 


(B'' /p'°) of the sample. Table 1 illustrates the isotopic analysis of five 
boron samples with natural isotopic composition. Elementary boron was 

obtained from boric acid by reduction with magnesium (Raf. 3). The boric toe 
acid used as initial product was also analyzed for its isotopic composition ee 
Table 1 gives the results. Some samples of elementary bteron enriched in Fi na 


the isotope p!0 were analyzed by the new method. Also these rasults wera 
checked by analysis of the initial products (H,BO,). Table 2. shows the 


results of seven analyses. The results obtained from determining the ratio 


g!t 719 are well reproducible and agree with those of the anulysis of boric : 
acid. In the course of analysis, boron was dispersed upon individual parts 

of the ion source, thus effecting the accuracy of datarmining the next 
samples. To eliminate this effect, the anode box and the holder of the oe 
evaporator must be boiled in a 3% hydrogen peroxide solution and then ie i 
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Mass Spectrometric Analysis of the Isotepic $/075/60/015/005/004 /oa4 
Composition of Elementary Boron BOO5/B064 


washed with alcohol. A figure shows the time dependence of tha ratio 


pit flO during the analysis of the boron Sample. 4-5 hours after the 
beginning of evaporation, the ratio Bil /p1 increases considerably, which 
corresponds to a normal fractionation of the boron isatopes in evaporation. 
During the first 4-5 hours of analysis, however, this effect lies within 
the error limits of measurement, thus affecting the acehracy of determining 
the isotopic composition. With longer duration of analysis, the results 
obtained do no more correspond to the actual isotopic ratio in the sample 
investigated. There are 1 figure, 2 tables, and 3 Soviet references. 


ASSOCIATION: Gosudarstvennyy institut prikladnoy khimil, Leningrad 
(State Institute of Applied Chemistry, Leningrad) 


SUBMITTED: October 26, 1959 
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PARAMONOVA, V.I.; MOSEVICH, A.N.; ZoNo¥, Tasty 


Determination of the exchange Sonu tanits of some anions on 
anion exchangers. Vest. LGU. 18 no.16:115-119 '63, 


(MIRA 16:11) 
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KOMAROV, V.S.3 POVOROZNYUK, L.I.s PLYUSHCHEVSKIY, W.I,g ZONOV, Yu,G, 


Effect of acid treatzent on the structure of clay ainartle: Dokl, 
AN BSSR 9 no.72450=453 Jl '65, (MIRA 1839) 


1, Institut obshchey 1 noorganicheskoy khimdi AN Belorugakoy SSR, 
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3.2300 (31) £032/E114 : 
AUTHORS } Beletskiy, V.V., and Zonov, Yu.V. 

TITLE: Rotation and orientation of the third Soviet satellite 


1 Akademiya nauk SSSR, Iskusstvennyye saputniki Zemli, 
FERTODIGADA No.7, Moscow, 1961, pp. 32-55 

TEXT: The third Soviet artificial Earth satellite carried a 
‘self-orientating" magnetometer whose function was to measure the Re cs 
Earth's magnetic field (S.Sh. Dol’ inov. U.N. zhuzgcov, tr 
N.V. Pushkov, this journal, No.2, Izd-vo AN SSSR, L950, p.50). 
The magnetometer incorporates a movable frame whose normal is kept 
parallel to che magnetic-field vector by special prebes and the 
tracking system. The rotation of the frame relative to the body ( 
of the satellite was measured by two probes and telemetered to the 
earth. The motion of the satellite about its centre of mass and SL 
also its orientation in space can be detormined from the time 
dependence of these angles, The presont paper deseribes the method 
used to solve this problem and alao the results obtained for thea 


rotation and orientation of the satellite up to the 109Lh orbit, pica 
The rotational parameters were determinad using these and later 
' orbit data, The first part of the present paper gives an account 
Card 1/11 
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of the theory of the method. Tha motion of a satellite about the 
centre of mass is affected by gravitational and aerodynamic 
moments (Ref.2: V.V. Beletskiy, thie journal, No, 1, AN SSSR, 
1958, p 25, Ref.3; V.y¥. Beletskiy, this journal, No. %, izd.vo 
AN SSSR, 1959, p.13. Ref.4; viv. Beletskiv, thim journal, No. 6, 
izd-vo AN SSSR, 1961, p. 11), electremaznetic moments (Ref.5; 
Yu.V. Zonov, this journal, No. 3, izi-ve AN 5S5R, 1959, p. 118), 
possible interactions between magnetic moments associated witk 

currents within the satellite itself and the 
Earth's magnetic field, etc. The motion of the satellite is 
therefore rather complicated, althouch in practice the rotational 
Kinetic energy is very much Sreater than the work done by the 
external forces so that ina finite intervel of time (for example, 
one complete orbit) the effect of the perturbing forces is small, 
Hence, in the first approximation it may he assumed that within 
such limited interval of time the motion of the satellite about 
its centre of mass is identical with the motion of a free solid 
body upon which no external forces are acting. In particular, in 
the case of the third Soviet satellite which had two aqual 
principal central moments of inertia, the motion of the centre of 
Card 2/11 - 
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mass on this approximation was found to take the form of a regular 

precession, The satellite's axig z', which is assumed to coincide 

with the dynamic Symmetry axis, executed a uniform rotation with a 

constant preceesional angular velocity tp about the angular 

momentum vector L which remained fixed in absolute Space (Fig.l), 

The nutation angle @ between z' and L= was censtant, 

Furthermore, the satellite rotated about “z' with a constant 
angular velocity $, In Fig.l, XYZ is the absolute cartesian frame ‘ 


such that the Z% axis points in the direction of the earth's pole, " A 
X points towards the Spring point, “Oo 64S the angle between L ee 
and the yY axia, and Yo 18 the angle between the LY and re. © i 
XY planes. The problem can then be reduced to the determination i, 3: 


of the parameters e, by » €0 and vp for each cebit and also 

the determination of the angles oq and Q@g of rntation and ; 
precession as functions of time, Tho indications wt tha magneton vO 
meter probas can be used ta provide all these porainetara, Fig.2 
shows the arrangement of the magnetometer framas, The axis of the 

outer frame coincides with the axis of tha satellite, and the frame 

‘an rotate about it. The angle of rotation fy of this system is 

measured from a fixed (relative to the sarellite) axis x«' which is 

Card 3/11 
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Rotation and orientation of the third... Pee roto 
perpendicular to the satellite's Symmetry axis z". The values of 
this angle are talemetered to the garth by means af a probe whose 
indications are denoted by qj. When & = 0 the «' axis is normal 
to the outer frame, The axis of the tuner frame is perpendicular 
to the axis of the outer frame, The normal to tha inner frame is 
made parallel to the magnetic field H by retating beth frames 
through tha necessary angles relative to the satellite, The angle 
of rotation of the inner frame ia also telemetered te the Earth by 
a second probe, whose indications are denoted by Lae The 
indications G2 are not independent of 4} and tho independent 
part of Qo is given by 
4 
en Maoae, 
The angle } then represents the angle between the 2! axis and 
H (Fig.2). The angle A&A is the angle between tha z'H plane and 
a plane fixed to the satellite and containing z'. Thus the two 
angles } and &A completely specify the orientation of the 
Satellite relative to the magnetic field, They are functions of 
time, owing to the rotation of the satellite about the centre of 
mass and the motion of the latter along the orbit, If the directias 
Card 4/11 
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of H is defined by the two coordinates e and oy, whith arg 
defined similarly to Po and yo, then since the orbit of the 
satellite and the gSeomagnetic field are known, it follows that e 
und oy are also known as functions cf time. In that ease A(t) 
and A(t) are determined by the dependence of 4 ane {x on the 
“rientation and rotation parameters of the satellite. and the 
hatter ean be determined from the telemetric data on Alt) and A(t), 
The magnetic coordinates »p and * Were obtained fron. published 
‘abulations of the a@ip and declination angles Db and I as 
‘unetions of geographic coordinates and height above the earths 
surface, For each height the values of I and D were given in 
steps of 10 deg (latitude) and 30 dee {longatude), Intermediate 
values have to be interpelated (Linear yi. The authors then set up 
trigonometric relationships connecting the various angler so that 
"he above scheme can be carried out in quantitative form, 

ond the angles A(t) and A(t) con be determined trom the 
cagnetometer readings, Fig.7 shows « comparison between the 
romputedc (dashed curve) results and the experimental (full curve) 
results for orbit No. 15. Equally good agreement was obtained 
fr other crbits, Fig.8 shows the angular velocity & as a 
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Retation and orientation of the thirrtus. te eee 
function of the orbit number, Fig.9 shows the precession angle as 
* function ef orbit number, other numnerival results given in thay | een 
Paper refer to the nutation angle, the orientaddon of the vector L Pee tas 
relative to the orbit and relative to the sun, The final section 


‘s concerned with the calculation of the orientation of the 
satellite's instruments in Space, This orientation ig defined by 

the Eulerian angles g, and 6 of ‘he satellite relative to the 

fixed frame, Various relations are set up. giving 

1) the crientation relative to the earth's magnetic field, and 

2i the orientation of a given axis in the satellite relative to a 

given direction in space, The theory and the namerical 

cSalculaticns obtained by the present authors have shown that it is 

possible to determine the orientation of any instrument set up ona 5 & 
satellite, The precession and rotation periods of the satellite ee ie 
can be calculated by the methods described in this paper to within eae 
5 sec; the angle between the satellite’s axis and the precession " 
axis, i.e, the nutation angle, can be determined to within 1 deg, 
and the position of the precession axis in Space to within 10 deg, 
The calculated rotational and orientational satellite parameters 
provide information about the motion of the satellite about its 
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Renee a ao oe the first few days after its launching, It 
eee Aa rea ere sak ou sie deity to one complete orbit 
Mass can be approxime r 
eae as a regular precession. The Seaae ae ce oe 
ene he a from orbit to orbit, The watellite rotated 
eee a ion of the vector Lso that the angle vetween 
ii : 8s axis “and L was near 90 deg. The departures from 
ri peeieee a greater than 6 deg. The precession perlod 
ase eee geoaee } slowly increased from 138-140 sos (erbits 
ae : : 95 sec on the 283rd orbit, tn addition, the 
se cry owly rotated about its own Symmetry axis. The angular 
nts ee fo) ee rotation decreased from O.375 dag/sec in the first 
ARS aa ee n the 20th orbit. Thereafter the direction of tha 
A anged sign and varied about an average of albout ol 
eg/sec, deviations from the average being net eroater than OL 
‘deg/sec, The direction of the vector L, ive, the gile about 
which the "somersault" motion takes place, slowly mhaned its 
ee in space at an average rate of about 1 degree per orbit, 
beh eta ideaes oe such that the direction cf L tended towards the 
ee ea or of the centre of mass at the perigea, The two 
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directions become nearly identical in the 100-ll0th orbit, In 

these orbits the satellite experienced the maximum acrodynamic 

resistance, At the perigee and the apocee the bate cf the 

Satellite turned towards the Earth with a period agual te the 

"somersault" period. The Slow variation in the rotatien and 

orientation parameters can be explained Ly aerodynamic en3 oh tare 
fravitational perturbations, the intera-tion between currents re i 
induced in the satellite and the £& arth:s3 field, and other effects, 
Acknowledgments are expressed to 0.S. Ryzhina and 0.1, Rau who 

programmed the electronic computer used in the numerical 

calculations. aA.I, Repnev and a number cf other workers at the 

AS USSR took part in the analysis of the data, 

There are 21 figures, 7 tables and 7 Seviet references, 
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